Hgoretedt, 2017, 283, HM1Z, 011-025.
Korean Journal of Sport Science
2017, Vol. 28. No. 1, 011-025.

Effects of 8 weeks of circuit training on blood lipids, insulin resistance,
cardiovascular function, and metabolic syndrome risk factors in bus drivers

Eun-Cheol Eem, Hyun-Seok Cho, & Man-Gyoon Lee*
Kyung Hee University

[Purpose] This study was designed to examine the effects of 8 weeks of circuit exercise training on
blood lipids, insulin resistance, cardiovascular function, and metabolic syndrome risk factors in 40~50s
male bus drivers. [Methods] Twenty-nine bus drivers were randomly assigned to one of two groups, i.e.,
circuit exercise training group (TR: n=14) and control group (CON: n=15). Subjects in TR participated in
circuit exercise training 30-40 min per session, three sessions per week for 8 weeks, whereas subjects in
CON were asked to maintain their normal life pattern for same intervention period. The variables
regarding body composition, blood lipids, insulin resistance, cardiovascular function, and number of
metabolic syndrome risk factors were measured and compared between two groups as well as between
pre- and post-test. Data were analyzed using repeated two-way ANOVA with post hoc test. [Results]
Main results of the present study were as follows: 1) Waist circumference, waist-hip ratio, body mass
index, and percent body fat decreased significantly in TR. 2) LDL-C decreased and HDL-C increased
significantly in TR. 3) Fasting plasma insulin and HOMA-IR decreased significantly in TR. 4) Regarding
cardiovascular function, diastolic blood pressure and mean arterial pressure decreased significantly in
both TR and CON. AsCRP were not changed significantly; however, it tended to be decreased TR. 5)
Number of metabolic syndrome risk factors decreased significantly in TR(2.86£0.86 to 1.50+0.76).
[Conclusions] It was concluded that 8 weeks of circuit exercise training would be beneficial for
improvement of blood lipid profiles and insulin resistance, resulting in preventing metabolic syndrome.
In particular, it would be very clinically meaningful that number of metabolic syndrome risk factors
decreased from 2.86+0.86 to 1.50+0.76 by the circuit exercise training.
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2 o7t —7}1?4‘34*1 By H 2 FARPE B 5
ZFE QAR AR} A ARTE 0]l o B2 337
Akl 75 96%7} ”Z}O 1 Aoz A3, 53] 54
W9 Aoz Busdth(Statistics Korea, 2014).
of&d AEHH R FItEE WAL T e BT
3t WA SAVALY 2R AL uf ¢ gefkdt Aow
=YW (Shin et al., 2013). H& FA7|AME A4
Al w2, AR £, a8 AZe o7 ed
9 g add wEHo 3tk (John et al., 2006).
Ministry of Labor(2003)9] &38| ZAPA T} u}
2, AE5HA AN H2o e 19 20HA
7F 7Y BA, O el ® AYAT B FoRE B

aE AT 23 WA FAALY] H AR 7
AFAZA A A 90,8801 (Ministry of Land,
Infrastructure and Transport, 2011), 15937t &
A 7ko] H2AIZE 3980 2 A uF 8AIZF 398 A%
+23tal glon, 17197 2RAZe] 228413t 17+
o2ZA vl 3612 178 A% 22ehe oz
Y TH( Ministry of Labor, 2003). o]& ¥ £27]
Abe] FHAE A 7to] FEAR|2YGETE e As
ou]s}H (van Dommelen et al., 2016), 53] M
A7 25 F AL A 4] - olg=
HellA 1 AzHgde] tefzltt,

o9} & FJAIzte] Yo Qg W SHT|ALY
AL EEF FE vt B FS ALtk (DeVille-
Almond et al., 2011). Shin et al.(2013)-2 v}
HAFoE st wWxa AV FAAE
(triglyceride: TG), EZ&2~HE(total cholesterol: TC),
I8)a AUE A ehl Z9 A8 E(low-density lipoprotein
cholesterol: LDL-C)°o| &7t¥a, 18 & Aoy =
28| & (high-density lipoprotein cholesterol:
HDL-C)o| #ax o A38udste] do] F7ldvn
By, ol 7 g5 g EHE
o] Z7lE olojAtty Hu¥thH(Biswas et al.,
2015). o9} #HAste] W SHT|AR] A FAIZE &
Ho=g 9zl uhe Al ;zﬂ szl %-ﬂ-;’d 0] N}\}oﬂ uq,ﬂ_
Hgto] futwjn] Avd o2 AAAASY AlSET
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A At Ee vt g AR 93 =
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AA 712U FES A7 AA S A
By Oir/} (American College of Sports Medicine,
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lHJOb— AL, A Azt 54 A glo] AAE
T 9o, 6“1’“0] o} o go| Erhe Baurt 99
Kim et al., 2014). Tokmakidis et al.(2004)&
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oIt EuE It Maiorana et al., 2002:
Nindl et al., 2010). &3 3252 Yyl &
Fe Aliske A4 Vs H’W\]ﬁ TH5o7 =8
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40~50t19] P M2 FHTIALRA A
olx, < 671 Wl AAAY &F Eﬂﬂﬂ‘éoﬂ o
ok vk glom, At w3 H
7F ole Atk Jed A g e forEs
.05, A%EE 80%, 1?4 2IA7E 25R 3l
G*Power 3.1 ZRI1AE A14dle] 12802 BEH
ATk, oldf 7123t 309 A3 EEHEH EAH
ol Zbzt 1584 74 ddsision, FedeA 1
FAE 1493 2AAG 1549 23
= ﬂ‘iﬂﬂr ?4_?94 AR Hol| A9 243}

1L, o5 &S ofelista #

HA o 2 Fodaha } s} ﬂ]*ﬁ}i—rﬁ ArFE A, A
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(Table 1Yo AAE wv}s} 2o},

Table 1. Physical characteristics of participants (mean+SD)

Groups TR CON
Variables (=14) (n=15) P

Age(yrs) 50.60+5.71 51204596 | .780
Height(cm) 171.25¢4.77 | 170.79+4.39 | .789
Body weight(kg) | 7331£7.72 | 68.15£9.69 | .123
%BF(%) 23.6343.73 | 2153592 | 261
BMI(kg'm?) 24.88+2 45 23354350 | .182
Career(yrs) 11.93£3.94 10.93+4.64 .530

TR: training group, CON: control group,
%BF: percent body fat, BMI: body mass index.

E A AAAS RS gl 212 1
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o A
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=% 0}31‘3} A7 AGA (Samhwa, =75 ©]&319
A, AeAe A2 AAAE(CAS-150kg,
DW-150, @) o] &3t —780} ot selsde
B o AN A & U4l el i
RS FHo 2 ZH319oH, Jdiolsde 22 AA
A FEol F 7 HAvL TSl FHo= 33
sttt 123 dYEdE dHolEdE Yol 9
J ol =Y H] (waist-hip ratioi WHR) & At&at},
AA AL A ALl A &4 2477 AFE &
T WE FEE FOEE 5, 34 1243 AT E
o A=t Eﬁoﬂ/ﬂ g eds 77
(HBF—357 Omron, ¥&)E ol&dt] ZHA
A BEa% g5 sAs vE AAE fA 8t
5 sl AAWE (%)= St o, AAF
219 (body mass index: BMI)& A% (kg)= A4<]
o

(m) &2 Ure] A=kl

)

sHoll xfizlet 24
21 A 1247 ok 2AL & 3 24 9o o
¥
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6~8AJ9 ARl =AT=S Slo] 3
HD

Yol ol TC TG, LDL-C, HDL-C, Z&o<%d
(fasting plasma insulin: FPI), %’%@%(fas‘cing
plasma glucose: FPG), L8]l - ensitivity

C-reactive protein(hs-CRP)2& 4 78 }Oﬂr/} AR 7Hs
AZF 1318 FAPIE o] &ate] ek 789 (antecubital
Vein A 10 me] AL A3t AP NS
-1 Ag]¥ FHe| Yo gentle inversiondtal 5837t &
T AAEE7E o] 8319 3,000 rpm oz 1077 YAlE
23 ok, AlE A& (cellular elements) < A9 3t P73
(plasma)< ol B# BHd| Yol BA A7kA| -70T
o A& YEad Basidt. 7 AES (FGYs
At ofglste] thea) Zo] A8kt
g4z 24 /‘W—Oi TC9 TGE Modular analytics
(Roche, 5Y)& o]&sle] FA4ZHY (enzymatic
method) &2 43191, LDL-C9 HDL-CE &4
H] A (enzymatic colorimetric assay)= ©]-&3}]

A8,

F

p

dled A AR FPIE 217|318 wgHy By
(electrochemiluminescence immunoassay: ECLIA)
o7 W B4 (Elecsys, Roche, 29 2) 5 0|43
BA319 1, FPGE glucose oxidase "% (Bekman
glucose analyzer 1) o2 2A3l9th ¢l&d #3A
21329 homeostasis model of assessment of
insulin resistance(HOMA-IR)= FPI¢} FPGE ©]
£3lo] Matthews et al.(1985)°] #A|AI3F t}2<] ¥4
o st A=ttt
» HOMA-IR=
[FPI(uU-mrl) XFPG(mmol-L.1))/22.5
T AEZA hs-CRPE EAdlglon, o 4
-.40}0# HAH EPH (immunoturbidimetric assay)<
AHE-BES

o
=
o
=

et
WAL 5] S HSEE 3 & 5 T
2 (SK, Welch Alyn Company, £¥¢)2
ofo] gr2 2o Al o] 422718 SH(systolic blood
pressure: SBP)Z} o|¢718%H(diastolic blood pressure:
DBP)< S43I3tt. 27} 234 AAlet] Hitghs 715
a1tk @tk (pulse pressure: PP)< SBPol4 DBPE
wl Zro 2 =Sl aL, Bt (mean arterial pressure:
MAP)& PPE 39% Whe #tell DBPE tldle] Ak=si3iet.
AESST !0l HE
o] AFoA 7+ A 2 thAksa A ejle] 5
Axs7] $lstd NCEP-ATPIN(2001) 2+ Internatlonal
Diabetes Federation(2006) 4 A|Ag &% 715
B3 Alberti et al.(2009)¢] tAlS3T H‘ﬁﬁ‘i
HY 7l AHESIT o] Aol Al AR HA 7]
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Jdol s A AL FaF} FolEHA Yl
g Ed, WHR, 28]1 BMIA A3} Aale] 435
2tgo] ol Uehskon AAWENAE Arte F
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WHR((.05)0] frefatAl A= Aar, AR A
&2l =4 (p(.05) WHR((.01)°] frefatAl S7ts
Aot T FEFTNA BMI(p(.01)¢F AAEE
(p(.01)°] frefatAl A=A Table 2 %),

g% 243 #Hste] LDL-C9 HDL-ColA At
o ALY s A-gol frelatAl vebgTh &E 3 TellA
LDL-C(X.05)7} &9atA #4593, HDL-C
(p.05)7} frefatAl S7t=I Atk (Table 3 F3).

A&y A A x9} Aste] FPI9 HOMA-IReN
A Ak Fa 9 Hdy Gake] Aaatge] fols)
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Table 2. Changes of physique and body composition (mean+SD)
Variables Groups Pre Tests Post 4% P
Body weight TR 7331£7.72 72.88+8.09 -0.59 % };%
(kg) CON 68.15+9.69 68.26+9.98 0.16 GxT 204
Waist circumference TR 87.11+7.52 84.68+7.09 ok 2.79 G 581
(cm) CON 83.30+11.06 84.60+11.06 * 1.56 GlT 65@
Hip circumference TR 97.32+4.47 96.07+4.56 ok -1.28 %3 633#
(cm) CON 94.37+5.34 93.80+4.99 -0.60 GxT 206
o TR 0.89:0.05 0.88+0.04 * -1.12 G 876
Waist-hip ratio T 678
CON 0.88+0.07 0.90+0.08 ok 227 GxT 000+
Body mass index TR 24.88+2.45 24.55+2.59 ok -1.33 (T} %%
(kg'm™) CON 23.3543.50 23.4143.62 0.26 GxT 015+
Percent body fat TR 23.63+3.73 21.9443 81 ok -7.15 CTi 8%;
(%) CON 21.53+5.92 21.63+5.89 0.46 GxT 019+
TR: training group, CON: control group; G: group; T: test: GXT: group Xtest;
+p(.05, ++p<.01, +++p{.001: Significant main effect or interaction:
*p .05, **p(.01: Significant difference between pre- and post-test within a group.
Table 3. Changes in blood lipid profiles (mean+SD)
Variables Groups Pre Tests Post 4% p
TC TR 186.21+22.26 176.00+25.59 523 G 958
(mg-dI") CON 182.23+32.77 180.92+23.11 0.72 GET %22
G TR 138.57+70.53 117.57+47.30 -15.15 G 388
(mg-dl") CON 119.46+56.17 104.00+41.45 -14.63 G£T ;%8
LDL-C TR 117.93+17.87 107.07+16.93 * 921 G 765
(mg-dl") CON 106.46+37.94 113.08+25.98 6.22 G{T .'(6)}1}1+
HDL-C TR 452141292 50.57+11.15 * 11.86 G 937
(mg-dl") CON 48.85+12.86 47.69+13.66 .37 G£T .'8&

TR: training group, CON: control group: G: group; T: test; GXT: group Xtest;

+ .05 Significant main effect or interaction: *»{.05: Significant difference between pre- and post-test within a group.

Table 4. Changes in surrogate indices of insulin resistance (mean+SD)
Tests
. AO
Variables Groups Pro Post % )4

Fasting plasma}l insulin TR 9.70+7.36 6.90+4.17 -28.87 %} gi‘§+
(£Uml") CON 7.05+3.95 6.85+3.65 -2.84 GxT 036+
Fasting lasmﬂ glucose TR 100.50+8.84 97.86+5.60 -2.63 %} Z%g

mg-dl") CON 99.87+12.46 100.47:8.83 0.60 GxT 453

TR 241£1.73 1.66+1.02 ok 31,12 G 493
HOMA-IR T 016+
CON 1.74+0.98 1.73+1.05 -0.57 GxT 020+

TR: training group, CON: control group: G: group: T: test: GXT: group Xtest;
+X.05: Significant main effect or interaction;

*X.05, **X.01: Significant difference between pre- and post-test within a group.
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Table 5. Changes in cardiovascular function (mean+SD)
. Tests
Variables Groups A% P
Pre Post

hs_(?cﬁ_ll, TR 0.96+1.23 0.57+0.51 -40.63 (T} gg;t
(mg-dI") CON 1.01+1.30 1.3£2.70 2871 GxT 228
Systolic blood pressure TR 131.07+5.82 127.43£8.39 278 %} (9)2%
) CON 130.40+12.47 128.40+9.60 -1.53 GxT 581

Diastolic blood pressure TR 88.36+4.25 83.29+5.39 * -5.74 gr} SS?H
mmHg) CON 89.20+7.40 86.00+7.05 * -3.59 GxT 383
Pulse pressure TR 42.71+4.87 44.14+5.84 335 %} 4212%
(mmHg) CON 4120£6.71 42.40+6.42 291 GxT 922

Mean arterial g)ressure TR 102.60+4.25 98.00:6.12 * 48 ”(f} 8821++
g CON 102.93+8.85 100.12+7.40 * -2.73 GxT 412

hs-CRP: high-sensitivity C-reactive protein; TR: training group, CON: control group; G: group; T: test: GXT: group Xtest:
++p{.01: Significant main effect or interaction: *p{.05: Significant difference between pre- and post-test within a group.

Table 6. Changes in number of metabolic syndrome risk factors (mean+SD)
. Tests
Variables Groups 4% )4
Pre Post
Number of metabolic TR 2.86+0.86 1.50+0.76 ok -47.55 (T} gggﬁ_’_'_
syndrome risk factors CON 2.13£1.36 2.00:£1.60 -6.10 GxT 000+++

TR: training group, CON: control group; G: group: T: test:

GXT: group Xtest:

+++X.001: Significant main effect or interaction: ***p{.001: Significant difference between pre- and post-test within a group.
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o Q) kel W} © A 9 ehim BEAAE
Aed,

B oz Aol yehd 23tz
oldel 23s FHdtel B, 87| wHeTL
2 A7 AFollE frold &S MIAA ZPA

3
o

2 398 & 9t

AR d¥A vk E=3 TG e
TC LDL-Ce ¢ o] A&ato] g &
ANZozmn FFE dol A= AZAML GaF
(O'Keefe & Bell, 2007). &, A <
HES AHgsle HDL-Col ¢ 83
HDL-Ce 2% 4A3#4d3 s9435S
<83 9 i (Barter et al., 2004).
o9} o] F AARE Qlato] WA= AT A%
& diete 7P ZaE WHeR A &
AZE 1 JH(DiPietro et al., 2008). Kraus et
al.(2002) 247 VOspeak®] 65~80% ==
Aeg s s AAE A7 TG LDL-C7F frelshAl 3t
2% 1 HDL-C7F frelsHAl S7HvhaL Basksia,
Nybo et al.(2010)2 1257 VOomax®l 65% 7=
2 3T 1508 fatadess AN 49 RE %
A A3E welo] AXEHAG T Easisitt, w3 Ha &
S0(2012)& 1257t HRRE 60~80% Z=2 F 33
AT AP FEY 53 Edolds Al A3
TC, TG, Z&]a LDL-C7} frolsHAl HaEgivta Ba
ST, o] el A A uie} o] frataF A3
e BT 7 A A a4 AR
ERton, old] 9A A7t okt ek dF Ad
A vl E3tAolghe HaE AATH Prabhakaran
et al., 1999). o] AFoIAE 853t £¥LES &
kel LDL-C7} frelshAl 48 1 HDL-C7} sl

HHYO

>

7k o] dPAT} AR 27t e

T o] Aol 83t £EES A Ay
TCe TG & Frel gt Mgkt vepA] ol Hda T
o oA b2 28 Bt AM BE AgAFolA
+F Edo|dS Eato] 3 AH9 o] Yehd A
2 ofyitt, #HH AFES AW HEW Lambers et
al.(2008)2 A28 Txd FAE UFoz 1253
HRRY 60~85% H=& <3+ %S A3 23 TG
<} LDL-Ce] o) gt syt vepA] @sktia Bast
A, Ho et al.(2012)& 1257t ¥4 YA E gjide
2 HRRY 60%, 28l 1RM® 75% HEZ o8-
o AAS A7 3 A8 {3 wgt YehA
ottty Husitt oj¢} 2 Ay s =
L o) B = i e i S T S i

3
SEER-ESEREE NS O RS

[¢]

h3Ate] 85 A 54, 281 » 2o] &4l %

= T TFE gl wek vEA e = gl o] o

ToM %= TCe TG7F 8F3te] &l oot 242t
A

TCS TG o] B4 el &3l 7]
207 fol3k M-S Holed Age] 3
ool W& Ayahd, 857 AT £
T3 3 W SRV 3 AE 54 /4E
d Hwd g3t Zon & 90t B8 o] AT
4T 4712 W9 B A BAA SR fogt 7f Aol
Uehd A& olyx|t LDL-C9 HDL-C9] #-2] g
A g TC TG A 7AeE FAld Aetetd s o
&3he-5o A F37F vehgtn A

_q]
5.23%t 15.15%% ZaH AR, it bdate

o

a1l

i,
=

Ole2l XMetMol M

Aede Ao pAZAA FHlse il 528
2N HS B 4TS 3t} Adgdo] HA 2y
ol g A WFE AEHF 39 v, Qd&dol
Zo] BH|E ST Bsty S & BEA] Rl
FHE ded Aol 3t mEkA FE Al e
d Ao A=E Bk HsiA = FPIg FPGE



FAE 2H8l= Zlo| nl$- :981tHKeskin et al., 2005).
Al led AZYE ok YsiAE FPIS
FPGE FAldl Zetsfok atH, HOMA-IRS FPISH
FPGE 37 o] &3l d&d AS Hrlshr| A
f85ta g WwHolth(Bonora et al., 2000). ©]
Ao e 53] FPI®F HOMA-IR®] §<]aH
Aaso] 87t 8Fo] AdEd Agde s
aHelttn AEAS & 9o, ol& Hisle
MePATE mf$- b Cox et al.(2004)& 2425
o] W@ 20~50d YUE dAeR 1657t 1%
FArAEES AAE A3 FPISF FPG7E f2lah 74
=tk Ruslda, Balducci et al.(2010) A28 &
W 8AE Yoz 1257 fAEEE S VOsmax
9] 70~80% 7=z, agla AFPEEE 1RMY
80% 7d== Weste] AAIgt A3t FPI7}F ffatA 4+
AE AT Bas3)
ol el A AuE upe} o] fatadE e 5
< FPI9} FPGE A wi¢- E3AE 2
D} old tjste] HOMA-IRZ #3H APATE Ay
H™ ODonovan et al.(2005)2 FAAES ot 53
S O e R 2457 3 39, 3|9 1584 VOsmax
o] 50~60%2 FAthEES AAIS A7 HOMA-IR
o] frostAl AAaHATtL B8t 3, Maiorana et
al.(2002)2 50t A28 9=H FY s ez
857t F 33, 39 1A2 HRpeake 70~85%,
1IRMS 55~65% 7= o85S AAe 237 s
& A gdo] fofatAl N E T Bttt o A
T $5 £ WY dx] ded A
el vl gIpA ot} WA o] AFofME FPGolA]
frolg ®fshrh YehA &% % 1, ol& tdate] FPG
FA7F A% el Ud7] witel Wt Algto] U
ta ddE, a8y FPIF frelshl 144(28.87%
o) H ol EFeta FPGE ot ‘%‘—"‘r"i (2.63%
), A3A o2 HOMA-IR®] 2|5t 7
xé% 1@ o 857 £ILES
gol frelatAl A=Atk é% Rl
A &7 A A
to] AR & E3l ‘JrE‘r‘fk = A

Cohgd WAEER

N

oY d
2 b

1

2 i

[RORNOY
o
oL

o o

N

¢

e
_\-‘;_I‘
£

T U N
o
to
L
ot

o
N
AR
32 oo

Training effects on health in bus drivers 19

FPGe 4% AR frold Wste Uehta] &3
A5k, SR I‘JWX},] NAAA BEF 2271 9880
71321 100 mg-dl™" ool AR E 100 mg-dl™

olekz 7.%&5101 1o 2 ofnlzh girka s,

2010), A 24 ~E# 22
2 LS dof st M FH7IARY 7S LRkl
o Hlsto] AE#7] 5ol Boix|u Ad A gke] &
o] =o}d 7lsAlo] Aty B uE At Shin et al.,
2013). o]of o] A7 = A7) 2 o|of #HH
CESAREREIT Y

HA, AERAS A E F el CRP= 5471 |
w2 HAAE dAsukeS L]’Q'LHU%(VISSGI" et
al., 1999), hs-CRP= Ett ¥ & FF7H4] 4%
11 W 7slA 23 e 4 3}1‘/}( idker et al 2000).
], dAS ST &2k B¢ d5o] Aol hs-CRP

7b =4 vrehe ( Meshkani & Adeli., 2009),
AALET A SE BF hsCRP & ko] &
Aolth(Arikawa et al., 2011). ©] AN = &
ko] hs-CRPAA BAA R folet Mste Ve A
LXAINE, 40.63% FHAE Tk, o<k B[, Jorge
et al.(2011)& 50t ¥t A& o2 1253 5
33] AR FEo] FER FALEET AT
< Wt AA e A3} hs-CRP7F freshAl A=<
Ttz B8k, Kim et al.(2007)& vgk Yz A4
de ez 633 F 53], 3T 408% 2971E 4
Algt A3} hs-CRP7F ol otAl A dtta Easksd
o} ¥ Imayama et al.(2012)& v oA S thA
o7 N7 34 2R A3 FAER F 53], 3|9

ol
ofr

> H1

£ % of 1

i

45RA FAEEEE AT IR F AZ 5% ol
% 7ka8 AR E AsCRPE §98 v} et

D)
. =
é
T ol

(o3

] 5% vlgt aE A ME hs-CRP
Forb Yeh A goktta Bastg o] &
92 B hs-CRPY 4 o457} AlF Wzt
WA #HE ke A2 HoFE v



20 Eun-Cheol Eem et al.

A= Adeta AlsE 01”4 Atete 92 Lee et
al.(2010)& HI% obsS ez 1053 1RMY
70~80% A== —‘:-‘i‘r%%é AAIG A3 hs-CRPY
frojgh Wbt vepA] gtk Bausigitt.

Az viel go] £F EdloldS 3 hsCRP &
To] Hsle Az Wgket @A 9o (Imayama
et al., 2012), oo tle] BMI 3 AA W&} B
o] Jtte Eax JAtH McLaughlin et al., 2002).
o] A9 FEHTNA As-CRPY F<lgt 447t et
A °—‘—°: A iﬂvﬂ ol gk Wit %’i&’iﬂrb “’i

oY A vt hS—CRPﬂ Exﬂﬂ‘&oﬂ’ﬂ 28.71% ?7]’%
b 2R dllA 40.63% HAaE AL A 1dys)
7re] gheso] AEHA dF A £ AsCRP

of a3Ae|Attn AEAE & Qi)

g} #dste o] dAFdA SBPY PP F ¢
TllA ol WsE el Fth. DBPY
TERTAA s FAHIAT F
fFrofstAl faso], AEA oz 853t
T o] ghae] aRAo|QItha Bl oY
t}. o9} #AsIY, Dunstan et al.(2002)2 60~80
o YU E ddez 127 A< 1RM

lo,
1%
rO

T2 A3 2y} golo] EAAOZ &
9]'5 Al e SUAR FAasE A Btk Bussl
. Guimaraes et al.(2010)& 569 #A3E &
L:]E Yoz 1657 & 33, 3% 4084 HRRY
50~80% Z== JEE ¢5& AAS A7 e &
ofgt 7ravt YehA] gttt Baske] o] At 4
o} FAMTE gukd o7 A7|7ke] $2o Fot 24
o mj$¢ &34 Aoz delA UATHEkblom-Bak
et al., 2015), o ATeIA ko] U3 $IF ¢5
FH7F A 22 A dske] Wt Alee] W)
o} UAsH B Eo} glth= Iwashima et al.(2011)
o AT AR FEAATORE Y-S FaAT7] = o
Hi =9, k=, 223 Aol Jiade] WaE ook
g3 olg= Figueroa et al.(2013)9] F%ol 23t
of dF ”Uﬂ% = 9o}, 3+ Maiorana et al.(2000)
—‘% ot Yehve Ad8d75e 344 &
1_‘44«44 MNAaE Bato] e, ol A

N

o 1o

ﬂériﬂo

2= H =2

AR AN AR vehs, 384
o 3% % ¥ A7) % AX7} Besinh
o o A7 Al 996 495

o] Aol 87t w&He-Fol 9ste] bl f<

B, dAsET

EAHoR o3 W

St YeEpA] @A 25T fﬂ’%x}ﬂ AR AL

Bt A7 4889 719 130 mmHg o]l A A

LA E 130 mmHg ©]3t= 7 é‘_Eloi AArA 0 7
ou7h dltke e 5 el

CHAIS =2 0l 2 #

}

toh

o] 91kl 4= NCEP-ATPIN(2001) ¢ Inter- national
Diabetes Federation(2006)94 #A|E A —?‘TL
Ad gl &4 71FE Alberti et al.(2009)°] X
st Se B 71 ARSI O BT 0%“4
£ 90 cm ©4, TG 150 mg-dl" ©]%, HDL-C 40
mg-dl”’ °]8}, FPG 100 mg-dl™ o4, 22z gt
130/85 mmHg o]&ellem, o] F 374 o] 4o a2

Hu gaEEo s Ak
Tjonna et al.(2008)& ARSI x5 tjdo =
1653  33], u4% Qe Egold& A Ant
AT 48Rl 7t fosh AaE Atk B
2891, Irving et al.(2008)& thAtES T A&
qvogf; 1653t & 53], RPE 10~17 7ol£i 1=
AEH Edo|dE AAS A7 UrSFT JE 8

F7F A AT Bt o ¢ 0}04 Stensvold
et al.(2010)2 AE3T 3RS o= 1253t &+
33], HRpeak? 70~95% =< 1RM2 60~80%
Az TeES AAIRE 43 AT 938 8919
Ndsctar Bastedtt. ol "ale Jorge et al.(2011)
L gaH XS gite g 1257 F 33, 39 6084
RS A EFe B3 £35S HRmax
2] 50%F 1RM9] 50% W= AA e 23} grtss
T fg8glo] fefsiA A=At Basttt. wek

A o] AFANNE 877 2oL ANT A3t 257



Fdgats
T 9 ¥ % A7) tAS T 9
= Z74el itk 6H“?£ T 9
AR F A88]le] $7F At 7l
7hE 2.86+0.8670A E3} 877t &
o & A9l 1.50£0.7670 = F7s} =
es] BAHCR T‘H?ﬂ HgLE dojA] ddderE
o] Ao A AHH
™, 57149 %J%ﬂ% % Mgaﬂ&} DBP7} &58%
s 3, HDL-C7} f9lstAl 5714
A aqle] F& d3ed 2o 27
2 A} g% 2o A7)zt A4
= AABAY A7t Bt Az diate S St
AAsAthd Bok g 2 714

@)l 7F
oo

L_ =2
Oﬂrjrk-‘:

=
ol
QL
rr
>~ Y, N
ol N,
My 2 O off E

4, A8 53 B-sk], L5 % JJEdhes
oM DBP MAP7} f<stAd 7wt

hs-CRPE &8l i e 43S Bvt

5. $EAYY OAEEE 9989 57 el
HES LY

o1ge] AT FYal A, 857 AT 25

F 34 vl Sve Hels, 83Ad 2 A

A AR F349 4 U dEE gead

o 48 FAAAGL ABAS F e webd 7144

Training effects on health in bus drivers 21

H

o

o2 WATE £5l U BN QBT
Acle B ols) e
EXRCEE RER

S A8 £544 97 1 A=A 47 3
3

é

mf

o I Ao _lé.% Ho
1B Mo ok Y L rlo

o
=

k’[)il
K5
il
o
ofN _IN
g2
fo -ﬁ
o 09

Alberti, K. G. M. M., Eckel, R. H., Grundy, S. M., Zimmet,
P. Z., Cleeman, J. 1., Donato, K. A., Fruchart, J. C.,
JamesW. P. T., Loria C. M., & Smith, S. C.(2009).
Harmonizing the metabolic syndrome a joint interim
statement of the international diabetes federation task force
on epidemiology and prevention; National Heart, Lung,
and Blood Institute; American Heart Association; World
Heart Federation; International Atherosclerosis Society;
and International Association for the Study of Obesity.
Circulation, 120(16), 1640-1645.

American College of Sports Medicine.(2010). ACSM's Resource
for Guidelines for Exercise Testing and Prescription.
Lippincott Williams & Wilkins: Baltimore, MD.

Arikawa, A. Y., Thomas, W., Schmitz, K. H., & Kurzer, M.
S.(2011). Sixteen weeks of exercise reduces C-reactive
protein levels in young women. Medicine & Science in
Sports & Exercise, 43(6), 1002-1009.

Balducci, S., Zanuso, S., Nicolucci, A., Fernando, F., Cavallo, S.,
Cardelli, P., Falluca, S., Alessi, E., Letizia, C., Jimenez,
A., Fallucca, F., & Pugliese, G.(2010). Anti-inflammatory
effect of exercise training in subjects with type 2 diabetes
and the metabolic syndrome is dependent on exercise
modalities and independent of weight loss. Nutrition,
Metabolism & Cardiovascular Diseases, 20(8), 608-617.

Barter, P. J., Nicholls, S., Rye, K. A., Anantharamaiah, G. M.,
Navab, M., & Fogelman, A. M.(2004). Antiinflammatory
properties of HDL. Circulation Research, 95(8), 764-772.

Biswas, A., Oh, P. L., Faulkner, G. E., Bajaj, R. R., Silver, M.
A., Mitchell, M. S., & Alter, D. A.(2015). Sedentary time
and its association with risk for disease incidence,



22 Eun-Cheol Eem et al.

mortality, and hospitalization in adults: a systematic
review and meta-analysis. Annals of Internal Medicine,
162(2), 123-132.

Bonora, E., Targher, G., Alberiche, M., Bonadonna, R. C.,
Saggiani, F., Zenere, M. B., Monauni, T., & Muggeo,
M.(2000). Homeostasis model assessment closely mirrors
the glucose clamp technique in the assessment of insulin
sensitivity: studies in subjects with various degrees of
glucose tolerance and insulin sensitivity. Diabetes Care,
23(1), 57-63.

Cox, K. L., Burke, V., Morton, A. R., Beilin, L. J., & Puddey,
I. B.(2004). Independent and additive effects of energy
restriction and exercise on glucose and insulin
concentrations in sedentary overweight men. The
American Journal of Clinical Nutrition, 80(2), 308-316.

Department for Transport(2003). Transport Statistics Great
Britain (28th ed.). London: TSO.

DeVille-Almond, J., Tahrani, A. A., Grant, J., Gray, M,
Thomas, G. N., & Taheri, S.(2011). Awareness of obesity
and diabetes: a survey of a subset of british male drivers.
American Journal of Men's Health, 5(1), 30-37.

DiPietro, L., Yeckel, C. W., & Dziura, J.(2008). Progressive
improvement in glucose tolerance following lower-intensity
resistance versus moderate-intensity aerobic training in
older women. Journal of Physical Activity & Health, 5(6),
854-869.

Dunstan, D. W., Daly, R. M., Owen, N., Jolley, D., De
Courten, M., Shaw, J., & Zimmet, P.(2002). High-intensity
resistance training improves glycemic control in older patients
with type 2 diabetes. Diabetes Care, 25(10), 1729-1736.

Ebeling, P., Bourey, R., Koranyi, L., Tuominen, J. A., Groop,
L. C., Henriksson, J., Mueckler, M., Sovijarvi, A., & Koivisto,
V. A.(1993). Mechanism of enhanced insulin sensitivity in
athletes. Increased blood flow, muscle glucose transport
protein (GLUT-4) concentration, and glycogen synthase
activity. Journal of Clinical Investigation, 92(4), 1623-1631.

Ekblom-Bak, E., Ekblom, O., Bergstrom, G., & Borjesson,
M.(2015). Isotemporal substitution of sedentary time by
physical activity of different intensities and bout lengths,
and its associations with metabolic risk. European Journal
of Preventive Cardiology, 23(9), 967-974.

Figueroa, A., Vicil, F., Sanchez-Gonzalez, M. A., Wong, A.,
Ormsbee, M. J., Hooshmand, S., & Daggy, B.(2013).

Effects of diet and/or low-intensity resistance exercise
training on arterial stiffness, adiposity, and lean mass in
obese postmenopausal women. American Journal of
Hypertension, 26(3), 416-423.

Ford, E. S. & Caspersen, C. J.(2012). Sedentary behaviour and
cardiovascular disease: a review of prospective studies.
International Journal of Epidemiology, 41(5), 1338-1353.

Guimaraes, G. V., Ciolac, E. G., Carvalho, V. O., D'Avila, V.
M., Bortolotto, L. A., & Bocchi, E. A.(2010). Effects of
continuous vs. interval exercise training on blood pressure
and arterial stiffness in treated hypertension. Hypertension
Research, 33(6), 627-632.

Ha, C. H. & So, W. Y.(2012). Effects of combined exercise
training on body composition and metabolic syndrome
factors. lranian Journal of Public Health, 41(8), 20-26.

Healy, G. N., Wijndaele, K., Dunstan, D. W., Shaw, J. E.,
Salmon, J., Zimmet, P. Z., & Owen, N.(2008). Objectively
measured sedentary time, physical activity, and metabolic
risk the Australian Diabetes, Obesity and Lifestyle Study
(AusDiab). Diabetes Care, 31(2), 369-371.

Ho, S. S., Dhaliwal, S. S., Hills, A. P., & Pal, S.(2012). The
effect of 12 weeks of aerobic, resistance or combination
exercise training on cardiovascular risk factors in the
overweight and obese in a randomized trial. BMC Public
Health, 12(1), 704-713.

Imayama, 1., Ulrich, C. M,, Alfano, C. M., Wang, C., Xiao, L.,
Wener, M. H., Campbell, K. L., Duggan, C., Foster-Schubert,
K. E., Kong, A., Mason, C. E., Wang, C. Y., Blackburn, G.
L., Bain, C. E., Thompson, H. J., & Tiernan, A. M.(2012).
Effects of a caloric restriction weight loss diet and exercise
on inflammatory biomarkers in overweight/obese postmenopausal
women: a randomized controlled trial. Cancer Research,
72(9), 2314-2326.

International Diabetes Federation(2006). International Diabetes
Federation (IDF) Worldwide Definition of the Metabolic
Syndrome. Brussels, Belgium.

Irving, B. A., Davis, C. K., Brock, D. W., Weltman, J. Y.,
Swift, D., Barrett, E. J., Gaesser, G. A., & Weltman, A.(2008).
Effect of exercise training intensity on abdominal visceral
fat and body composition. Medicine & Science in Sports
& Exercise, 40(11), 1863-1872.

Iwashima, S., Nakagawa, Y., Ishikawa, T., Satake, S. S. E., Nagata,
E., & Ohzeki, T.(2011). Abdominal obesity is associated



with cardiovascular risk in Japanese children and adolescents.
Journal of Pediatric Endocrinology & Metabolism,
24(1-2), 51-54.

Jabekk, P. T., Moe, 1. A., Meen, H. D., Tomten, S. E., &
Hestmark, A. T.(2010). Resistance training in overweight
women on a ketogenic diet conserved lean body mass
while reducing body fat. Nutrition & Metabolism, 7(17), 1-10.

John, L. M., Flin, R., & Mearns, K.(2006). Bus driver well-being
review: 50 years of research. Transportation Research Part
F: Traffic Psychology & Behaviour, 9(2), 89-114.

Johnson, N. A., Sachinwalla, T., Walton, D. W., Smith, K.,
Armstrong, A., Thompson, M. W., & George, J.(2009).
Aerobic exercise training reduces hepatic and visceral lipids
in obese individuals without weight loss. Hepatology,
50(4), 1105-1112.

Jorge, M. L. M. P., de Oliveira, V. N., Resende, N. M,,
Paraiso, L. F., Calixto, A., Diniz, A. L. D., Resende, E. S.,
Rppelle, E. R., Carvalheira, J. B., Espindola. F. S., Jorge,
P. T., & Geloneze, B.(2011). The effects of aerobic,
resistance, and combined exercise on metabolic control,
inflammatory markers, adipocytokines, and muscle insulin
signaling in patients with type 2 diabetes mellitus.
Metabolism, 60(9), 1244-1252.

Jung, S. L.(2009). The effect of circuit training and Aerobic
exercise on the metabolic syndrome risk factors, the
arteriosclerosis index of the middle-aged obesity women.
The Korean Journal of Sports Science. 18(1), 1019-1030.

Keskin, M., Kurtoglu, S., Kendirci, M., Atabek, M. E., &
Yazici, C.(2005). Homeostasis model assessment is more reliable
than the fasting glucose/insulin ratio and quantitative
insulin sensitivity check index for assessing insulin
resistance among obese children and adolescents.
Pediatrics, 115(4), €500-¢503.

Kim, E. S, Im, J. A, Kim, K. C, Park, J. H, Suh, S. H,,
Kang, E. S, Kim, S. H,, Jekal, Y. S., Lee, C. W., Yoon,
Y. J., & Lee, H. C.(2007). Improved insulin sensitivity and
adiponectin level after exercise training in obese Korean
youth. Obesity, 15(12), 3023-3030.

Kim, H. J., Kang, C. K., Park, H., & Lee, M. G.(2014). Effects
of vitamin D supplementation and circuit training on
indices of obesity and insulin resistance in T2D and
vitamin D deficient elderly women. Journal of Exercise
Nutrition and Biochemistry, 18(3), 249-257.

Training effects on health in bus drivers 23

Kraus, W. E., Houmard, J. A., Duscha, B. D., Knetzger, K. J.,
Wharton, M. B., McCartney, J. S., Bales, C. W., Sarah
Henes, Samsa, G. P., Otvos, J. D., Kulkarni, K. R., &
Slentz, C. A.(2002). Effects of the amount and intensity of
exercise on plasma lipoproteins. New England Journal of
Medicine, 347(19), 1483-1492.

Laberge-Nadeau, C., Dionne, G., Maag, U., Desjardins, D.,
Vanasse, C., & Ekoé, J. M.(1996). Medical conditions and
the severity of commercial motor vehicle drivers' road
accidents. Accident Analysis & Prevention, 28(1), 43-51.

Lambers, S., Van Laethem, C., Van Acker, K., & Calders,
P.(2008). Influence of combined exercise training on
indices of obesity, diabetes and cardiovascular risk in type 2
diabetes patients. Clinical Rehabilitation, 22(6), 483-492.

Lee, S., Kuk, J. L., Davidson, L. E., Hudson, R., Kilpatrick,
K., Graham, T. E., & Ross, R.(2005). Exercise without
weight loss is an effective strategy for obesity reduction in
obese individuals with and without Type 2 diabetes.
Journal of Applied Physiology, 99(3), 1220-1225.

Lee, Y. H, Song, Y. W., Kim, H. S, Lee, S. Y., Jeong, H. S.,
Suh, S. H., Park, J. K., Jung, J. W., Kim, N. S., Noh, J,
I, & Hong, Y. M.(2010). The effects of an exercise
program on anthropometric, metabolic, and cardiovascular
parameters in obese children. Korean Circulation Journal,
40(4), 179-184.

Maiorana, A., O'Driscoll, G., Dembo, L., Cheetham, C.,
Goodman, C., Taylor, R., & Green, D.(2000). Effect of
aerobic and resistance exercise training on vascular function
in heart failure. American Journal of Physiology-Heart
and Circulatory Physiology, 279(4), H1999-H2005.

Maiorana, A., O'Driscoll, G., Goodman, C., Taylor, R., & Green,
D.(2002). Combined aerobic and resistance exercise
improves glycemic control and fitness in type 2 diabetes.
Diabetes Research & Clinical Practice, 56(2), 115-123.

Mathieu, P., Lemieux, 1., & Després, J. P.(2010). Obesity,
inflammation, and cardiovascular risk. Clinical Pharmacology
& Therapeutics, 87(4), 407-416.

Matthews, D. R., Hosker, J. P., Rudenski, A. S., Naylor, B. A.,
Treacher, D. F., & Turner, R. C.(1985). Homeostasis
model assessment: insulin resistance and 5-cell function
from fasting plasma glucose and insulin concentrations in
man. Diabetologia, 28(7), 412-419.

McLaughlin, T., Abbasi, F., Lamendola, C., Liang, L., Reaven,



24  Eun-Cheol Eem et al.

G., Schaaf, P., & Reaven, P.(2002). Differentiation
between obesity and insulin resistance in the association
with C-reactive protein. Circulation, 106(23), 2908-2912.

Meshkani, R. & Adeli, K.(2009). Hepatic insulin resistance,
metabolic syndrome and cardiovascular disease. Clinical
Biochemistry, 42(13), 1331-1346.

Ministry of Labor(2003). Investigation and Improvement Plan
of Labor Condition of Transportation Business.

Ministry of Land, Infrastructure and Transport(2011).
Investigation of Public Transportation: Operation and
Service Hours of Main Route Bus.

NCEP-ATPIII(2001). Executive summary of the Third Report
of the National Cholesterol Education Program (NCEP)
expert panel on detection, evaluation, and treatment of
high blood cholesterol in adults (Adult Treatment Panel
D). The Journal of American Medical Association,
285(19), 2486-2497.

Nindl, B. C., Alemany, J. A., Tuckow, A. P., Rarick, K. R,
Staab, J. S., Kraemer, W. J., Maresh, C., Spiering, B. A,,
Hatfield, D., Flyvbjerg, A., & Frystyk, J. F.(2010).
Circulating bioactive and immunoreactive Igf-I remain
stable despite fitness improvements after 8 weeks of
resistance, aerobic and combined exercise training. Journal
of Applied Physiology, 109(1), 112-120.

Nybo, L., Sundstrup, E., Jakobsen, M. D., Mohr, M,
Hornstrup, T., Simonsen, L., Bulow, J., Randers, M. B.,
Nielsen, J. J., Aagaard, P., & Krustrup, P.(2010). High-intensity
training versus traditional exercise interventions for
promoting health. Medicine & Science in Sports &
Exercise, 42(10), 1951-1958.

O’Keefe, J. H. & Bell, D. S.(2007). Postprandial hyperglycemia/
hyperlipidemia (postprandial dysmetabolism) is a cardiovascular
risk factor. The American Journal of Cardiology, 100(5),
899-904.

O'Donovan, G., Owen, A., Bird, S. R., Kearney, E. M., Nevill,
A. M, Jones, D. W., & Woolf-May, K.(2005). Changes in
cardiorespiratory fitness and coronary heart disease risk
factors following 24 wk of moderate-or high-intensity
exercise of equal energy cost. Journal of Applied
Physiology, 98(5), 1619-1625.

Prabhakaran, B., Dowling, E. A., Branch, J. D., Swain, D. P.,
& Leutholtz, B. C.(1999). Effect of 14 weeks of resistance

training on lipid profile and body fat percentage in

premenopausal women. British Journal of Sports
Medicine, 33(3), 190-195.

Rasmussen, C., Kreider, R., Kerksick, C., Campbell, B.,
Slonaker, B., Greenwood, M., Baer, J., Pfau, E., Grimstvedt,
M., & Wilborn, C.(2004). Effects of the Curves® fitness
and weight loss program on markers of health. Medicine
and Science in Sports and Exercise, 36(5), S81.

Ridker, P. M., Hennekens, C. H., Buring, J. E., & Rifai, N.(2000).
C-reactive protein and other markers of inflammation in
the prediction of cardiovascular disease in women. New
England Journal of Medicine, 342(12), 836-843.

Robinson, C. F. & Burnett, C. A.(2005). Truck drivers and
heart disease in the United States, 1979-1990. American
Journal of Industrial Medicine, 47(2), 113-119.

Shin, S. Y., Lee, C. G, Song, H. S., Kim, S. H., Lee, H. S,,
Jung, M. S., & Yoo, S. K.(2013). Cardiovascular disease risk
of bus drivers in a city of Korea. Annals of Occupational
& Environmental Medicine, 25(1), 34-42.

Statistics Korea(2014). Transport Rate in Traffic Area.

Stensvold, D., Tjenna, A. E., Skaug, E. A., Aspenes, S., Stelen,
T., Wisleff, U., & Slerdahl, S. A.(2010). Strength training
versus aerobic interval training to modify risk factors of
metabolic syndrome. Journal of Applied Physiology, 108(4),
804-810.

Tjenna, A. E., Lee, S. J., Rognmo, @., Stolen, T. O., Bye, A.,
Haram, P. M., Loennechen, J. P., Al-Share, Q. Y., Skogvoll,
E., Slerdahl, S. A., Kemi, O. J, Kemi, O. J., & Wisleff,
U.(2008). Aerobic interval training versus continuous
moderate exercise as a treatment for the metabolic
syndrome: a pilot study. Circulation, 118(4), 346-354.

Tokmakidis, S. P., Zois, C. E., Volaklis, K. A., Kotsa, K., &
Touvra, A. M.(2004). The effects of a combined strength
and aerobic exercise program on glucose control and
insulin action in women with type 2 diabetes. EFuropean
Journal of Applied Physiology, 92(4-5), 437-442.

van Dommelen, P., Coffeng, J. K., van der Ploeg, H. P., van
der Beek, A. J., Boot, C. R., & Hendriksen, 1. J.(2016).
Objectively measured total and occupational sedentary
time in three work settings. PLoS One, 11(3), €0149951.

Visser, M., Bouter, L. M., McQuillan, G. M., Wener, M. H,,
& Harris, T. B.(1999). Elevated C-reactive protein levels
in overweight and obese adults. The Journal of American
Medical Association, 282(22), 2131-2135.



Watts, K., Jones, T. W., Davis, E. A., & Green, D.(2005).
Exercise training in obese children and adolescents. Sports
Medicine, 35(5), 375-392.

Yokoyama, H., Emoto, M., Araki, T., Fujiwara, S., Motoyama,
K., Morioka, T., Koyama, H., Snoji, T., Okuno, Y., &
Nishizawa, Y.(2004). Effect of aerobic exercise on plasma

(B4) o AFNE 8
W F w Qe vl
01 Q7] A=A Felstgom,

F3be) A7 B 7 38, 1819 30~40

7} Zol Pio AL

T ©o

oﬂl[‘

O

o O
offl =
oy of
i S
M o= 5
g

mlo
re
- -
o3
0
2
o
offt
e,
ol
ol

1)
223 AAEEe] oS
HDL-C7} frefetA 57k 9l 3
felshl AaE 9l 4) Ad#715
frefet st As-CRP=
[tell A frefshAl Zas gl
A71Ake) s, EEA
AZHa AeAE Sl
8674l B3} 853t L
Ao fold MstE dolA

=

F—lO o

offt

o
=

ox
N
o b

—

28

H
m =
s

\lr-{o

& d
o
o
)

=
>

32 mﬁ
o !

T

o BT

offt
(Ce}

.86

o,

ox

ok, X

T o
N

O 4
=
>
_1
=
N
>
lo,
=
>
o[\
T
A g
Ky

DD = A = e o TR D )

Nlm il Mo OHTI

doad by DO ) & o

N
ko
2

2 ST A

+ 0|2k (Z5|ThEt )

k E
[

I, Mo
S

o

o &

L

5
_0|L
ol
J%fu

ﬂ?l

[
rvﬂ
32

—~
S
2 g
o UL
o% o
o L

N
el

)

do fm oof X
=
fu
o
>
L
Ho
Og\:,“
o
oy
R
k)
‘O,
Y
i |
o of
I
l"o_% t‘-ﬂ.] rm F—Q 31101‘
- L
£ 1o, &l
o 5% %o
o ]
o il ok
_Eg N HE 1:0
- -~ Ho, o
i o
£ .
SIS -Ly
e
o S o
R
v
=
o
=
=
i
2
o [o
fru
>
>

o,
2
il
o2
ol
ol
&
r U
1122
)
ro
FHo 4
offt
(Kl
ftl
[N
o
o
=
1)
ol
ol

Training effects on health in bus drivers 25

adiponectin levels and insulin resistance in type 2 diabetes.
Diabetes Care, 27(7), 1756-1758.

Yoon, H. S. & Kim, G. R.(2002). A study on the health and
nutritional status of bus drivers in the Masan area. Korean
Journal of Community Nutrition, 7(3), 316-326.

A71xke] 8% AA, 2
lﬂﬂﬂ%

171419l d5 A, ded A, AEd7]s, 281
(8] 40~50the] 2 B2 2474

& 15 ez st 2egde] e
< AAE A SA e ddAt
sttt %JJr o] ATl &

EéO]%Eﬂ 'fﬂﬂ"’m"]%ﬂlﬂl Al é%h]“r,

e r
>
)
©
ol
o

Om._ﬂ,

N
N

E

i

(

r
Ho
offt

s floorlr

o
)
(2
o =

RN

6 f_)_ &) g} HOMA—IRO]
5} BEEe] SEUTH) BAYE mol
HAEFE Adadel 571 &

[t e

Y
ot
oX o
=2



